Acid-base catalytic mechanism and pH dependence of fructose 2,6-bisphosphate activation of the Ascaris suum phosphofructokinase.
A form of phosphofructokinase (PFK) from Ascaris suum desensitized to hysteresis in the reaction time course and ATP allosteric inhibition has been used to study the activation by fructose 2,6-bisphosphate (F26P2) at varied pH in both reaction directions. In the direction of phosphorylation of F6P, V and V/KMgATP are constant over the pH range 6-9, while V/KF6P decreases at low pH, giving a pK value of 7.0, and at high pH, giving a pK of 8.9. V and V/KMgATP are insensitive to the presence of F26P2, but V/KF6P is increased by a constant amount in the presence of saturating F26P2 over the entire pH range studied. The concentration of F26P2 that gives half the change in V/KF6P, Kact, increases as the pH decreases, giving a pK of 7.4, reflecting an enzyme group that must be unprotonated for optimum binding of F26P2. In the direction of phosphorylation of MgADP, V and V/KMgADP are pH-independent, and both are insensitive to the presence of F26P2. V/KFBP decreases at high pH, giving a pK of about 7.3, and is increased by a constant amount in the presence of F26P2 over the entire pH range studied.(ABSTRACT TRUNCATED AT 250 WORDS)